Cloning and characterization of a gene encoding phosphoketolase in a Lactobacillus paraplantarum isolated from Kimchi.
A gene coding for phosphoketolase, a key enzyme of carbohydrate catabolism in heterofermentative lactic acid bacteria (LAB), was cloned from a Lactobacillus paraplantarum C7 and expressed in Escherichia coli. The gene is 2502 bp long and codes for a 788-amino-acids polypeptide with a molecular mass of 88.7 kDa. A Shine-Dalgamo sequence (aaggag) and an inverted-repeat terminator sequence are located upstream and downstream of the phosphoketolase gene, respectively. The gene exhibits an identity of >52% with phosphoketolases of other LAB. The phosphoketolase of Lb. paraplantarum C7 (LBPK) contains several highly conserved phosphoketolase signature regions and typical thiamine pyrophosphate (TPP) binding sites, as reported for other TPP-dependent enzymes. The phosphoketolase gene was fused to a glutathione S-transferase (GST::LBPK) gene for purification. The GST::LBPK fusion protein was detected in the soluble fraction of a recombinant Escherichia coli BL21. The GST::LBPK fusion protein was purified with a yield of 4.32 mg/400 ml by GSTrap HP affinity column chromatography and analyzed by N-terminal sequencing. LBPK was obtained by factor Xa treatment of fusion protein and the final yield was 3.78 mg/400 ml. LBPK was examined for its N-terminal sequence and phosphoketolase activity. The K(M) and Vmax values for fructose-6-phosphate were 5.08 +/- 0.057 mM (mean +/- SD) and 499.21 +/- 4.33 micromol/min/mg, respectively, and the optimum temperature and pH for the production of acetyl phosphate were 45 degrees C and 7.0, respectively.